The low prevalence of EBF in most developing countries is attributed to various maternal and child factors such as place of residence, sex and age of the child, mother working outside home, maternal age and educational level, mothers' domestic work burden, maternal health care use, number of births and space between children, access to mass media, economical status, maternal health care access and maternal knowledge on infant and young child feeding [4] [5] [6] [7] [8] .
Despite few local studies conducted in different parts of the Ethiopia, no sufficient study tried to identify the determinants of exclusive breast feeding practice in the study area. Hence, there is a need to carry out a research to come up with the determinants of exclusive breast feeding practice. Different stakeholders working on breast feeding at study setting could use the result from this research as a baseline in their planning and implementing intervention on the exclusive breastfeeding practice and strengthen the good practices.
Methods

Study design and area
Cross-sectional study design, quantitative method supplemented by qualitative in depth interview was conducted at Dilla zuria district, Gedeo zone, Southern Nations, Nationalities and People's Regional State (SNNPR), Ethiopia. The district's town chichu is located 355 km southwest of Addis Ababa, and 91 km south of Hawassa (the capital of SNNPR state).
Source population: All households in which mother who had less than two years old child resident of Dilla Zuria district.
Study population: All households in which mother who had less than two years old child living at four selected wards, Dilla Zuria district.
Study variables Dependent variable: Exclusive breast feeding practices
Independent variables: Socio demographic-Age, marital status, residence, occupation, maternal educational status, ethnicity, religion, monthly income, spouse educational status, sex of the child and age of child. Maternal health service, Obstetrics and maternal knowledge on IYCF-Attendance of antenatal care services, Provision of advice on breastfeeding by healthcare staff during ANC, postnatal care service, Place of delivery, birth attendance, Mode of delivery, birth order, Parity and birth interval, The knowledge of mothers on IYCF and access to health care, plan, decision and self-confidence to EBF, support by others.
Sample size determination
For quantitative: To estimate the prevalence of EBF a single population proportion formula was used with the following assumptions: national prevalence of exclusive breastfeeding at age 4-5 month was 0.32 [9] [10] [11] [12] [13] [14] [15] [16] [17] , margin of error 5% (desired precision between sample and population parameter), and a 5% contingency for the nonresponse. Final sample size was 354.
For qualitative: Purposively, four mothers whose child is less than two years old were selected from each ward for in depth interview.
Sampling technique and procedure
For quantitative: Simple random sampling was used to select study district and wards. The selected wards from the district were Chichu and Handida. After proportional allocation of sample size to each study ward, systematic random sampling was used to select household. In case of no child under two years old at selected house or absence of respondents after three consecutive visits, next household was visited.
For qualitative: From each ward four mothers were purposively selected and asked to participate in the in depth interview. Qualitative was used to explore values, attitudes, feelings and behaviors of mothers toward EBF.
Data collection procedure
For quantitative: Structured questionnaire was developed according to the EDHS and WHO guide line for feeding infants and young children with some modification and all the variables of interest were assessed accordingly.
The knowledge of mothers on IYCF was computed based on seven questions which included awareness of the mothers about the timing of breastfeeding initiation after delivery, exclusive breastfeeding, colostrums feeding and its importance, age at complementary feeding, how long breastfeeding should continue, and whether HIV seropositive mother should breastfeed or not. Likewise, last pregnancy is defined as a state of pregnancy for which a mother is pregnant for her index child.
Four bachelor science degree holders collected quantitative data. Before actual data collection process two days training was given for data collectors.
For qualitative: Eight in depth interviews were conducted by principal investigators. The in depth interview addressed EBF practices and factors affected exclusive breast feeding.
Data quality assurance
For quantitative: Questionnaire was prepared in English version and translated in to Amharic and back to English. Before the actual data collection period, the questionnaire was pre-tested on 10% of the calculated sample size in a ward other than study area. Additional adjustments in the sequence and wording of the questionnaire were made based on the results of the pre-test. The collected data was checked daily for completeness by principal investigators.
For qualitative:
The principal investigator conducted the in-depth interviews. In order to maintain data quality, tape recorder was used to record in depth interview.
Data processing analysis procedure
For quantitative: The data was checked for completeness, inconsistencies, then coded, entered, cleaned and analysed in SPSS for windows version 16.0. Descriptive statistics were computed to determine the breastfeeding practice. Binary logistic regression analysis was made to obtain odds ratio and the confidence interval of statistical associations. The strength of statistical association was measured by adjusted odds ratios and 95% confidence intervals. Statistical significance was declared at P < 0.05.
For qualitative: Thematic analysis of the transcript of the in-depth interview was performed. The data was transcribed verbatim. Finally, overall interpretation was performed by relating thematic areas to one another and explaining how the various concepts related to the study objective.
Ethical consideration
Ethical clearance was obtained from Dilla University, College of Health and medical Science and referral hospital. Support letter was obtained from Dilla University to Zonal Health office and from zonal health office to district health office. Informed consent was obtained from study participants to confirm willingness for participation after explaining the objective of the study. The respondents were notified that they have the right to refuse or terminate at any point of the interview. The information provided by the respondents was kept confidential.
Result Socio demographic characteristics of respondents
Total of 347 (98.8%) mothers in quantitative and 8 mothers in qualitative study who have less than two years child were involved in data collection.
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In quantitative study, the maternal age range was 20-38 and the mean age was 27.8 ± (6.22 SD). Two hundred fifty two (72.9%) children were age below one year (mean 1.1( ± 0.4)). Majority 145 (41.8) of respondents had Gedeo ethnicity followed by Sidama 100 (28.8). One hundred fifty two respondents were illiterate and 174 attended primary cycle or high school level. Majority (64%) of respondents were follower of protestant Christianity followed by orthodox 34%. Most of (89.6%) the respondents were house wives. More than half (59.9%) of the husbands had primary or high school educational status (Table 1) .
57.6% of mothers practiced exclusive breast feeding for six months. Mothers who practiced EBF for only one, two-three and four-five were, 2.9%, 12.7% and 26.8% respectively. Comparison of EBF practices was made among different characteristics of respondents. Among mothers visited ANC follow up, 59.8% practiced exclusive breasted feeding for six months. EBF practices for complete six months among 1st, 2 to 3 and 4 and above birth order were 78.2%, 60%, and 46.3% respectively. Among mothers who gave birth at home, 74% practiced EBF for six complete months. From ever breast feeding mothers, 52% practiced EBF. Among not ever breast feeding mothers, 78% practiced EBF for complete six months. EBF practice for complete six months among mothers who started breasted feeding within one hour after birth was 68% and after one hour was 16%. Among mothers of EBF practice for six months who fed colostrums, aware of their HIV +ve status and fed breast, without pre-lacteal food, and also knew the starting time of complementary feeding was 68.9%, 66.9%, 51.7% and 65.7% respectively ( Table 2 ). The EBF practice among civil servant, merchant and daily labourer were 20%, 20% and 0% respectively
In depth interviews, all mothers believe that breast feeding is natural gift. They consider all infants should receive breast feeding. A mother of 23 years old said that "breast milk is natural gift, cheap and easily available. " Majority of respondents started breast feeding within one hour after birth. Reasons for delay in initiation of breast feeding were maternal and child condition, miss understanding about colostrums. Some mothers do not feed infants colostrums because they believe that it cause stomach pain to infant. Majority believe that colostrums is important for children. A 25 years old mother said that "colostrums is important for infant and it is not only rich in nutrients also it protects infants from diseases. "
Most of respondents knew that giving pre-lacteal feeding unnecessary and cause disease to infant but yet some mothers are practicing it. A mother age 31 said that "In Previous time water was given to clean infant stomach; currently such practice is reducing. " Their knowledge regarding infant and young children feeding is optimal. They obtain basic information and education from health professionals during ANC and from health extension workers. A mother of 34 said that "health extension workers teach us about EBF, complimentary, time of breast feeding initiation, risk of pre-lacteal feeding etc. "
Majority of the mothers practiced EBF. Reasons for not practicing EBF are believe that breast milk is not enough food for infant, have large family size, narrow birth intervals, maternal outdoor work etc. A mother of 29 years old said that "I am civil servant and having only three month maternity leave, so that I can't feed my child EBF till 6 6.5 times (p = 0.00) higher EBF practices as compared to aged 30-39. Mothers who have birth order 1st and 2nd to 3rd were 9.8 times (p = 0.00) and 11 times (p = 0.00) higher EBF respectively as compared to 4th and above birth order. Mother belongs to family of 4 and less family size were 2.25 times (p = 0.01) higher to practices EBF as compared to family size above 4 members. Those mothers followed ANC were 5.9 times (0.004) higher to practices EBF as compared to mother didn't visit ANC.
Discussion
The main objective of this study was to assess determinates of exclusive breast feeding among mothers of less than two years old children.
In this study, 57.6% of mothers practiced EBF for six months. The practice exceeds national EBF practices (52%) [2] . Also EBF prevalence exceeds study conducted at different corners of the country and worldwide such as Adwa Tigray (41.8%) [14] , Ambo 49% [15] , Nigeria (16%) [11] and Bangladesh (36%). The prevalence of EBF practice of this study was less than study done in Mekelle [12] , Gonder [4] , Oromia region Goba district (71.3%) [18] , Madagascar (70%), and Zambia (74%). The EBF prevalence of this study was comparable to study done in Arbamich (57%) [13] and Tanzania (58%) [19] . These results showed wide variation of exclusive breastfeeding prevalence between and within countries. The difference observed was might be due to difference in study sitting, methodology and socio-cultural factors.
Timely initiation of BF in this study is 77%. It is similar to study done in Mekelle (78%), Ethiopia [12] and Eritrea, (77.9%). This finding is higher when compared to the study conducted in Turkey, [18] (35.2%); in Burkina Faso, (33.3%), in Chad, (43.3%), and in Colombia, (48.9%)). The higher rate of timely initiation of breastfeeding in this study could possibly be explained higher proportion of mothers get education and information about BF during ANC visit and from health extension workers.
In this study, the prevalence of colostrum feeding is 84.1%. This finding is comparable to Arbaminch, Ethiopia [13] study. Common reasons for not feeding colostrums were assumption that it causes stomach pain and it is dirty. However, in-depth interview with mothers indicated majority of mothers considered colostrums as preventive medicine. The improved practice on giving colostrum for the newly born child is probably due to the improved awareness of lactating mothers which is resulted from expansion of health information on importance of EBF and giving colostrum for the infant, by the health personnel at any level of health institutions.
The practice of pre-lacteal feeding in this study is 31.1%. This was much higher than 10.4% of Mekelle, Ethiopia. But lower than studies: Nigeria in 2006 [20] [21] [22] [23] (75%); rural communities of Tigray in [14] (80%) and Gursum, Somali region in 2006 (79%). This higher pre-lacteal feeding might be justified in terms of the residence of respondents where the whole respondents were from rural area in which the tradition of introducing pre-lacteal feeding and discarding colostrums would be higher than in urban area.
Scholars argue that low prevalence of EBF in most of the developing countries is attributed to various factors [4] [5] [6] [7] . Using multivariable logistic regressions analysis, after controlling confounders, age of mother, birth order, family size and ANC follow up were significantly associated with EBF practice. Those mothers aged 20-29 were 6.5 times (p = 0.00) higher EBF practices as compared to aged 30-39. Similar result was revealed in Brazil,
Characteristics
No % Mothers started BF within one hour after births were 79%. Colostrum feed, know time of complimentary food started and practices pre-lacteal feed were 84.1%, 77.2% and 31.1% respectively (Table 3) . Water (85.5%) was widely practiced as pre-lacteal feed.
Determinates of exclusive breast feeding
Logistic regression model was used to identify determinants of EBF. Using binary logistic regression, association between individual independent variable and outcome variable was assessed. Maternal educational status, birth order, birth interval, place of birth, maternal occupation, time of breast feeding started, colostrums feed and father educational status were significantly associated with EBF (p<0.05). For instance, likelihood of EBF practice in mothers who were illiterate and primary to secondary were 13 times (p = 0.00, CI = (3.6,46.2) and 6.8 times (p = 0.00, CI = (1.9,24) respectively higher as compared to certificates and above educational status. Likelihood of EBF between mothers have 1st and 2nd to 3rd parity were 4.1 times (p = 0.00 CI = (2.3, 7.4)) and 1.7 times (p = 0.03, CI = (1.0,2.9)) respectively higher as compared to 4 and above parity. EBF practices of mothers who gave birth at health center were 4.1 (p = 0.03 CI = (2.3, 7.4)) higher as compared to mothers gave birth at home. Civil servants and merchants were 15 times (p = 0.04 CI (0.4, 0.5) and 10 times ( p = 0.04) less likely to practices EBF respectively as compared to house wife (Table 4) .
Adjusted odds ratio was computed to declare predictors of EBF. Multivariable logistic regressions model was used. Variables, their P-value are less than 0.05 in binary logistic regression, were considered for Multivariable logistic regression model. In Multivariable logistic regression analysis age of mother, birth order, family size and ANC follow up were predicators of EBF. Those mothers aged 20-29 were showed a greater chance of exclusive breastfeeding in women between 25 and 29 years of age. As study is conducted in the rural area where most of the household activities are carried out by mothers. When age of mothers increased burden to care household activities increased. This might limit their utilization health care and information that enable them to practice EBF.
In this study mothers who have birth order 1st and 2nd to 3rd were 9.8 times (p = 0.00) and 11 times (p = 0.00) higher EBF practice respectively as compared to 4th and above birth order. This finding is in line with study conducted in Arbamich, Ethiopia. It revealed that mothers who gave birth less than or equal to two children were more appropriately fed their children compared to who gave many births [13] . It might be explained by the short birth interval/spacing and other economic factors. Mother belongs to family of 4 and less family size were 2.25 times (p = 0.01) higher to practices EBF as compared to family size above 4 members.
Those mothers followed ANC were 5.9 times (0.004) higher to practices EBF as compared to mother didn't visit ANC. This finding supports study conducted in east Ethiopia which revealed Nonexclusive breastfeeding was more likely to be practiced by mothers who had no access to health facility AOR (95% CI) = 2.9 (1.9,4.3) [10] and Nigeria which revealed that mothers who visited health professionals, or made 4 or more antenatal clinic visits were significantly more likely to exclusively breastfeed their babies, and these findings suggests that appropriate message about breastfeeding are being delivered by antenatal care staff [11] . In the qualitative study, those mothers had contact with health professionals have adequate knowledge regarding EBF. In addition, these findings were similar to those reported in earlier studies [20, 21] .
Conclusion
In multiple logistic regressions, EBF practice was significantly associated with ANC follow up, birth order, family size and maternal age. Having antenatal counseling about breastfeeding was found to be associated with better exclusive breastfeeding practice. Birth order and family size were inversely associated with EBF practices.
Recommendation
Based on the results of the study, it is suggested that
• Educate mothers about EBF practices at different occasions
• Facilitate enabling factors to promote EBF
• Enable family to maintain appropriate space between consecutive births and limit family size
